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What is SOCAT?

•Surface Ocean CO2 Atlas

•A high quality global surface CO2 dataset

•Brings together all publicly available fCO2 (fugacity of 
carbon dioxide)

•Data and metadata standards required to participate in 
SOCAT agreed upon by CO2 community

•Includes observations from ships, moorings and 
alternative platforms such as wave gliders



How does SOCAT work?
•Scientists collect observations through cruises, or moorings

•Data are submitted to SOCAT

•SOCAT data is ingested into data portal along with complete 
metadata

•Other scientists review observations and metadata and assign: 
•WOCE flags (2,3,4) for quality of fCO2 data values 
•A overall cruise flag (A-F, S,X) based upon specified metadata 
requirements

•For example, to receive an “A” flag, a cruise must meet each 
of the following:

(1) Accuracy of calculated fCO2w (at SST) is better than 2 μatm. 
(2) A high-quality cross-over with another dataset is available. 
(3) Followed approved methods/SOP criteria. 
(4) Metadata documentation complete. 
(5) Dataset QC was deemed acceptable. 



SOCAT data 
dashboard

How does SOCAT work?
•Data is submitted to SOCAT

Scientists upload data files that 
are in CSV or TSV format – 

currently their preferred format, 
which makes it much more 

convenient for them to share 
their data 
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SOCAT column 
checker

How does SOCAT work?

Identifies “required” 
SOCAT parameters 

automatically
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Automatic range 
checker exposes 

invalid values

SOCAT column 
checker

How does SOCAT work?
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Invoke SOCAT-
customized ORNL 
Ocean Metadata 

Editor (OME)

SOCAT data 
dashboard

How does SOCAT work?
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Notify system data is 
ready for QC

How does SOCAT work?

SOCAT data 
dashboard
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How does SOCAT work?

•After data is submitted for QC:

•The CSV data files are regenerated as DSG 
trajectory files

•These individual files are then ingested into a 
service broker called ERDDAP

•ERDDAP then serves the data back out as a 
collection of DSG trajectories to LAS



LAS and QC

Full SOCAT dataset:   
19 million observations



LAS and QC

Users can filter data by 
setting constraints



Users can select 
individual cruises by 

Expcode



Users can select 
individual cruises by 

region



Users can constrain on 
metadata content



Users can constrain 
based upon sequences 
of consecutive months



Users can constrain data 
by parameter values



Now, let’s do some QC!

We’ll reduce the time range 
and look for Cruises with 

the “N” (new) flag



In the constrained results, 
we notice the fCO2 range 

is very high



We’ll look only at data 
where fCO2 is greater than 

1000



Let’s zoom into the Gulf of 
Mexico and examine further



Now that we’ve reduced the 
results significantly, we can 
employ some helpful tools



The “Thumbnails” tool will 
allow us to look at several 
property-property plots at 

once





This allows us to quickly 
find outliers



A click on that plot will open 
up the correlation viewer





From the correlation 
viewer…..



….. it’s easy to select the 
outlier……



…. see the information 
about the observation….



….. and set the proper 
WOCE flag, with 

appropriate comment



Once WOCE flags are 
saved, the netCDF DSG 

files are regenerated and 
immediately ingested and 

the new values are 
available through LAS



Let’s look at some data 
around the UK 



Here are two distinct 
cruises from early 2013



LAS provides other 
tools to examine the 

cruises a well. 



In order for a cruise to 
receive a high quality 

“grade,” crossover values 
from other cruises must 

be identified



Here, we look at ALL 
cruises from this 

particular space/time 
region.  



Looks like a potential 
crossover here  



We can use the “Table 
of Cruises” tool from 

the original plot to find 
out for sure



In this tool, 
users can…. 



…. examine 
cruise 

documentation….



…. download the 
data ….



…. and check for 
crossovers



Valid crossovers are 
required to give the 

cruise data the 
highest “grade” 

possible



This used to be a 
manual process, but 
now a click of the 
mouse will check 

automatically



EXPOCODES of valid 
crossovers are listed



Clicking on the 
EXPOCODE will take 

the user into the 
correlation viewer….



…and allow them to 
analyze the 

parameters values 
from each cruise



Once the crossover is 
verified, the user can 
set the quality flag 
for the entire cruise



Users verify all the 
required elements for a 
particular QC flag and 
then submit that flag.  
The DSG files are then 

regenerated and ingested 
back into LAS 



In Summary…..

The Live Access Server SOCAT portal

•Allows scientists to work in their preferred data formats      
(ie, spreadsheets)

•Connects metadata and data (crucial for proper QC)

•Allows users to easily perform quality control and analysis

•Provides data in standards compliant netCDF DSG format

•Provides a path for data sharing and creation of data DOI’s 



Live Access Server:  ferret.pmel.noaa.gov/LAS
SOCAT:  www.socat.info
ERDDAP:  coastwatch.pfel.noaa.gov/erddap

Thank you!

http://www.socat.info/

